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Description 

[0001] The invention relates to a temporary filter cath- 
eter such as used tor instance during thrombolytic treat- 
ment. In that case the fitter is arranged inside the vena 5 
cava and prevents blood thrombi from circulating freely 
through the vascular system and finishing up in places 
which could endanger the health of the patient, 
[0002] For a certain group of patients, for whom such 
interventions entail a high degree of risk, it may be nec- ?o 
essary to keep such a catheter for a longer period of 
time, for instance for a period of more than 10 days, in 
place. 

[0003] Commonly used filter catheters of this type, 
see for example the disclosure of FR-A-2-652-267, com- ^5 
prise, arranged at a distal end of a tube-like basic body, 
a filter element which is made up of a number of strips 
arranged spaced out around the circumference and 
connected to the basic body, which strips can be bent 
outwards by moving the opposite ends towards each 
other in order to be brought into the operative state by 
doing so. Another slightly different but pertinent exam- 
ple of filter catheters is Known from FR-A-2'696 092. 
The maximum period such filter catheters can stay in- 
side the body is limited by the fact that the tissue of the 
wall of the blood vessel concemed, against which the 
strip-shaped elements are positioned, encapsulate 
these strips, so that the filter element grows into the tis- 
sue. Consequently such a filter can only be removed by 
damaging the tissue, which is obviously undesirable. 
[0004] The object of the invention is to provide a filter 
catheter of the type referred to, which can stay for a long 
period of time inside the body of the patient. 
[0005] With the filter catheter according to the inven- 
tion this is achieved because the relatively distal ends 
of the strips which define the filter element are connect- 
ed with the basic body by connecting means in a de- 
tachable manner. On removing the catheter, the distal 
ends of the strips are disconnected after which the filter 
element can be withdrawn without damaging the tissue. 
On withdrawal, the strips slide through the 'channels' 
which have been fonned in the tissue surrounding the 
strips. 

[0006] A suitable embodiment of the filter catheter ac- 
cording to the invention is characterised in claim 2. 
[0007] Disconnecting the distal ends of the strips can 
be done by displacing the innertube-Iike body in relation 
to the outer tube-like body in a distal direction. By doing 
so a tensile force is applied to the strips, which conse- 
quently are detached from the connecting means. 
[0008] A suitable embodiment is additionally charac- 
terised in claim 3. As long as a certain minimum tensile 
force is not applied to the strips, the sleeve retains the 
distal ends of the strips. As soon as this minimum tensile 
force is exceeded, the ends of the strips will slide from 
under the sleeve so that they are detached from the con- 
necting means. 

[0009] Preferably the measure as set out in claim 4 is 



additionally employed. The ends of the strips are se- 
cured elastically, so that a reliable connection is main- 
tained until the moment the connection has to be bro- 
ken. Because of the elasticity of the sleeve, the discon- 
necting force can be administered accurately 
[0010] In order to achieve a positive retaining of the 
distal ends of the strips, the measure as set out in claim 
5 is preferably employed. A suitable embodiment is ad- 
ditionally characterised in claim 6. 
[001 1 ] The invention will be explained in greater detail 
in the following description with reference to the at- 
tached drawings. 

Figure 1 shows the distal end of an example of an 
embodiment of a catheter according to the 
invention during the introduction thereof. 

Figure 2 shows a detailed view cut through at the ar- 
row II of figure 1 . 

Figure 3 illustrates the end of the catheter shown in 
figure 1 with the filter element unfolded. 

Figure 4 shows a view corresponding to figure 3 after 
a relatively long stay inside the body of the 
patient, and where the strips are grown into 
the tissue. 

Figure 5 illustrates the removal of the filter after dis- 
connecting the ends of the strips. 

Figure 6 shows a view corresponding to figure 2 with 
the ends of the strips of the filter element 
detached. 

Figure 7 illustrates an alternative embodiment of 
connecting means for a catheter according 
to the invention. 

[0012] In figure 1 the distal end-section of a catheter 
1 according to a preferred embodiment of the invention 
is shown. The catheter 1 has been introduced into a 
blood vessel 2 of a patient and the filter element 6 of this 
catheter still has to be unfolded In order to be able to 
carry out the filter function. 

[0013] The catheter 1 comprises an outer tube-like 
body 3 inside of which an inner tube-like body 4 has 
been received in a movable manner The innertube-Iike 
body has a lumen through which a guide wire 5 extends 
when positioning the catheter and in particular the filter 
element 6 thereof. 

[001 4] In the case of the example of this preferred em- 
bodiment the filter element 6 is formed by a number of 
strips, which are made up of sections of the wall of the 
outer tube-like body 3, which are separated from one 
another by longitudinal cuts. 

[001 5] The relatively proximal ends of the strips 7, that 
is to say the ends of these strips on the right-hand side 
as seen in figure 1 , form a whole with the outertube-like 
body 3. 

[001 6] The relatively distal ends 1 0 of the strips 7 are 
connected to the inner tube-like element in a detachable 
manner by connecting means 8. The connecting means 
8 retain the distal ends 10 of the strips 7 by means of a 
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clamping connection. This clamping connection is ob- 
tained because the connecting means 8 comprise a 
sleeve 11 made of an elastic material, for instance sili- 
cone rubber. 

[0017] The sleeve 11 has been fixed to the catheter 
by means of a layer of cured plastic material 13, for in- 
stance a cured epoxy. The end-section 14 of the cathe- 
ter 1 has preferably been made of a soft material in order 
to achieve a maximum atraumatic action when introduc- 
ing the catheter. 

[0018] As can be seen in figure 2, a mari<ing ring 12 
has been arranged around the inner tube-like body 4 
and a second marking ring has been arranged around 
the outer tube-like body 3. Both rings have for instance 
been made of gold to make the position of the fitter ele- 
ment cleariy visible on an X-ray screen in a catheterisa- 
tion laboratory. 

[0019] Figure 3 shows the unfolded, operative state 
of the filter element 6. This state is brought about when 
the catheter 1 , and in particularthe filter element 6, has 
been manoeuvred in the target position inside the blood 
vessel 2. The guide wire 5 can then be removed. 
[0020] In order to unfold the filter element 6, the inner 
tube-like body 4 is moved in relation to the outer tube- 
like body 3 in a proximal direction. As a result the ends 
of the strips 7 are moved towards each other, so that 
these strips bend outwards until they make contact with 
the wall of the blood vessel 2. The connecting means 8 
retain the ends of the strips 7 in a reliable manner. 
[0021] When the catheter is left inside the body with 
the filter element unfolded in this manner for a longer 
period of time, tissue 20 will start growing around strips 
7 positioned against the wall of the blood vessel 2. The 
strips 7 form 'passages' as it were inside this tissue 20. 
The state in which the strips 7 have grown together with 
the tissue has been illustrated in figure 4. When in this 
situation the catheter would be removed just like that, 
the tissue grown around the strips 7 would have to be 
torn, with all the attendant risks. 
[0022] With the catheter described here, the distal 
ends 1 0 of the strips 7 are detached from the connecting 
means 8 however before the catheter is removed. 
[0023] Detaching the said distal ends is simply done 
by moving the inner tube-like element 4 in relation to the 
outer tube-like element 3 in a distal direction. The elastic 
sleeve 1 1 is then slid off the distal ends 1 0 of the strips 
7, as a result of which these ends 1 0 are released in the 
manner illustrated in the figures 5 and 6. 
[0024] When the catheter is subsequently removed, 
the strips 7 will slide easily through the passages 21 
formed inside the tissue 20, without any damage being 
done to this tissue 20. In other words, the catheter can 
be removed without problems and without trauma. 
[0025] As can be seen in the figures 2, 5 and 6, the 
ends 10 of the strips 7 are provided with a projection 
which ensures a good grip of the sleeve on the ends 10. 
[0026] Figure 7 shows a somewhat different embodi- 
ment of the strips 7, in which case the projections, indi- 



cated here with the reference number 25, are formed by 
a depression 24 in the outside surface of each strip 7 at 
a small distance from the distal end thereof. The depth 
of the depression 24 is equal to the thickness of the 
5 sleeve 11, so that the outside surface of the catheter 
with the strips 7 is even and smooth in the connected 
state. 

[0027] The invention is not limited to the embodiment 
shown and described herein. Specifically the connect- 
to ing means with which the relatively distal ends of the 
strips are connected with the basic body can be embod- 
ied in other ways than shown. The distal ends of the 
strips can be connected by adhesives, pre-cut areas, 
hooks, and so on and so forth. Also the end-section 14 
15 can be embodied such that it is directly connected to the 
elastic sleeve 1 1 , so that end-section 1 4 and ring 4 and 
element 13 fomri one element. 



20 Claims 

1 . Filter catheter (1 ) comprising a tube-like basic body 
with a proximal and a distal end, a filter element (6) 
an'anged at the distal end which has been formed 

25 by a number of strips (7) arranged spaced out 
around the circumference which are connected to 
the basic body with both ends, characterized in 
that the relatively distal ends (10) of the strips are 
connected with the basic body in a detachable man- 
so ner by connecting means (8). 

2. Fitter catheter as claimed in claim 1 , wherein the 
basic body comprises an outer tube-like body (3) 
and an inner tube-like body (4) received inside it in 

35 a movable manner, the strips have been connected 
with their relatively proximal ends to the outer tube- 
like body and with their relatively distal ends to the 
inner tube-like body and wherein the connecting 
means (8) retain the distal ends (10) of the strips 

40 (7) by means of a clamping connection. 

3. Filter catheter as claimed in claim 2, wherein the 
connecting means comprise a sleeve connected to 
the inner tube-like body and clasped around the dis- 

45 tai ends of the strips. 



4. Filter catheter as claimed in claim 3, wherein the 
sleeve has been made of an elastic material such 
as silicone rubber. 

5. Filter catheter as claimed in one of the previous 
claims, wherein the distal ends of the strips com- 
prise a projection. 



50 



55 6. Filter catheter as claimed in claim 5, wherein the 
projection is fomned by a remaining wall section ad- 
joining a depression in an outside surface of each 
strip at a small distance fomn the distal end thereof. 
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Patentanspruche 

1 . Filterkatheter (1) mit einem schlauchartigen Grund- 
korper mit einem proximalen und einem distalen 
Ende, einem Filterelement (6) angeordnet an dem 
distalen Ende, das durch eine Anzahl von Streifen 

(7) gebildet ist, die um den Umfang hemm verteilt 
angeordnet sind und mit dem Gaindkorper mit bei- 
den Enden verbunden sind, dadurch gekenn- 
zeichnet, dass die relativ distalen Enden (10) der 
Streifen mit dem Grundkorper durch Verbindungs- 
mittel (8) losbar verbunden sind. 

2. Filterkatheter nach Anspruch 1 , bei dem der Grund- 
korper einen auBeren schlauchartigen Korper (3) 
und einen darin bewegbar aufgenommenen inne- 
ren schlauchartigen Korper (4) aufweist, wobei die 
Streifen mit ihren relativ proximalen Enden mit dem 
auBeren schlauchartigen Korper und mit ihren rela- 
tiv distalen Enden mit dem inneren schlauchartigen 
Korper verbunden sind, und die Verbindungsmittel 

(8) die distalen Enden (10) der Streifen (7) mittels 
einer Einklemmverbindung festhalten. 

3. Filterkatheter nach Anspruch 2, bei dem die Verbin- 
dungsmittel eine Hulse aufweisen, die mit dem in- 
neren schlauchartigen Korper verbunden ist und 
um die distalen Enden der Streifen umgreift. 

4. Filterkatheter nach Anspruch 3, bei dem die Hiilse 
aus einem eiastischen Material wie Silicongummi 
besteht. 

5. Filterkatheter nach einem der vorhergehenden An- 
spriiche, bei dem die distalen Enden der Streifen 
einen Vorsprung aufweisen. 

6. Filterkatheter nach Anspruch 5, bei dem der Vor- 
sprung durch einen verbleibenden Wandabschnitt 
gebildet wird, der an eine Vertiefung in einer AuBen- 
flache jedes Streifens in einem kleinen Abstand von 
dem distalen Ende derselben angrenzt. 



2. Catheter k filtre selon la revendication 1 , selon le- 
quel le corps de base comprend un corps (3) de ty- 
pe tube ext§rieur et un corps (4) de type tube inte- 
rieur log§ k I'int^rieur de ce dernier de mani^re mo- 

5 bile, les bandes sont raccord§es par leurs extremi- 
tes relativement proximales au corps de type tube 
exteheur et par leurs extr6mites relativement dista- 
les au corps de type tube Int^rieur, selon lequel les 
moyens de raccordement (8) retiennent les extre- 
me mites distates (10) des bandes (7) au moyen d'un 
§i§ment de serrage. 

3. Catheter a filtre selon la revendication 2, selon le- 
quel les moyens de raccordement comprennent un 

15 manchon reli6 au corps de type tube int6rieur et ser- 
re autourdes extremites distales des bandes. 

4. Catheter a filtre selon la revendication 3, selon le- 
quel le manchon est r6alis6 en un mat6riau §lasti- 

20 que comme du caoutchouc de silicone. 

5. Catheter a filtre selon Tune quelconque des reven- 
dications pr6cedentes, selon lequel les extremites 
distales des bandes comprennent une projection. 

25 

6. Catheter k filtre selon la revendication 5, selon le- 
quel la projection est form6e par une section de pa- 
rol restante adjacente a une depression formee 
dans une surface exterieure de chaque bande a 

30 une faible distance de I'extremite distale de cette 
derniere. 
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Revendications "^5 

1. Catheter k filtre (1) comprenant un corps de base 
de type tube avec une extr6mit6 proximale et une 
extremity distale, un element fomnant filtre (6) plac§ 
a une extremity distate qui se compose d'un certain 50 
nombre de bandes (7) placees de manifere k etre 
espac6es autour de la circonf6rence, qui sont rac- 
cordees au corps de base par leurs deux extr6mi- 
t6s, caracterise en ce que les extremites relative- 
ment distales (10) des bandes sont raccord6es au 55 
corps de base d'une mani^re amovible par des 
moyens de raccordement (8). 
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